Knowledge of field resistance is important because host resistance is believed to protect cultivars (e.g., 'Floratam') from SCB damage. A resistance-breaking population of the SCB overcame 'Floratam' within 12 years after release (Busey and Center, 1987) , thus alternate sources of resistance are needed (Busey, 1990b (Busey, , 1993 . My objectives were to evaluate field resistance to the SCB in St. Augustinegrass germplasm based on unrestricted natural SCB outbreaks in turf plots and to compare field resistance with host suitability in the laboratory.
Materials and Methods
The genotypes evaluated were vegetatively propagated St. Augustinegrass cultivars and breeding lines (FX designations), the latter developed at Fort Lauderdale Research and Education Center, Davie, Broward County, Fla. Diploid (2n = 18) breeding lines were crosses among Breviflorus and Longicaudatus races (Busey, 1986) . Polyploid breeding lines were crosses among 2n = 30 African introductions (Busey, 1990b) , except for FX-5, a 2n ≈ 31 seedling from 'Floratam' (2n ≈ 32), whose pollen parent was probably a polyploid African introduction.
In the first experiment, 20 St. Augustinegrass genotypes (Table 1) were planted from sprigs on 18 Mar. 1986 at Fort Lauderdale Research and Education Center and replicated in eight randomized complete blocks (Busey et al., 1991) . Plots were 4.6 × 6.7 m. Soil was Margate fine sand (siliceous, hyperthermic, Mollic Psammaquent) treated with methyl bromide at 51 g•m -2 . Plots were irrigated with 18 mm of water during the night following observation of wilt and were mowed about every 2 weeks at 65 mm. Plots were fertilized with 16N-2P-7K at 19, 22, 10, 10, and 0 g N/m 2 per year in 1987, 1988, 1989, 1990, and 1991, respectively . Nitrogen source was primarily NH 4 NO 3 . Stolons encroaching in alleyways between plots were treated selectively with glyphosate. Fire ants (Solenopsis invicta Buren) were treated with 30 g hydramethylnon/mound. No broadcast pesticides were applied.
Beginning 13 May 1987, SCB damage was noticed in some plots, characterized by patches of chlorotic leaf blades (<5% canopy) associated with SCB. SCB were avirulent (did not survive on the resistant 'Floratam' in the laboratory); thus, they were designated as the standard population (STD) (Busey and Center, 1987) SCB. Plots were monitored monthly through 11 June 1989, treated individually
2 following each occurrence of damage, and then allowed to become damaged again. Damage frequency per plot was calculated by dividing the number of occurrences of SCB damage by the observation period (2.08 years). Insecticides were discontinued in June 1989, and St. Augustinegrass plots were allowed to be progressively damaged by SCB. Extent of damage was estimated visually as a percentage of dead canopy from July through November in 1990 and 1991. For analysis, months were pooled as repeated measures.
To estimate St. Augustinegrass resistance in the laboratory, STD SCB were confined in the laboratory with nine genotypes from the previously described field area. SCB adults were allowed to feed on healthy, undamaged terminal stolon segments of St. Augustinegrass. Stolon segments, which were replaced weekly, were ≈100 mm long and had two to four nodes. Except for roots on the lowermost node and sheaths on the uppermost node, leaves and roots were removed. The rooted end of each stolon segment was inserted into a water-filled glass tube (10 × 75 mm), which was tightly secured with a band of Parafilm (American Can Co., Greenwich, Conn.) wrapping. An experimental unit was a stolon segment in a tube and one male and one female SCB, all enclosed in a glass culture tube (25 × 150 mm). Culture tubes were covered with a double layer of Kimwipes (Kimberly-Clark Corp., Roswell, Ga.), fastened to the tube rims with either rubber cement or a band of Parafilm. Number of eggs and adult survival were recorded weekly for 5 weeks. Because eggs were removed weekly, nymphs were absent. There were 20 blocks (replications) of the nine grass genotypes. Laboratory colony SCBs were confined on 10 blocks, and field-collected SCBs were confined on the other 10 blocks. Because there was no grass genotype × SCB source (colony or field) interaction (P > 0.05), SCB source was considered a blocking variSt. Augustinegrass turf, the primary host of the southern chinch bug (SCB), is damaged when the SCB attains a population of 800 adults/m 2 (Busey and Snyder, 1993) . The rapid outbreak and damage induced by the SCB makes it difficult to study in the field. Host resistance to the SCB was discovered in the laboratory by Reinert and Dudeck (1974) and contributed to the release of the cultivar Floratam St. Augustinegrass (Horn et al., 1973) . The resistance of 'Floratam' to the SCB has been confirmed in numerous laboratory bioassays (reviewed by Quisenberry, 1990) . Host suitability criteria include SCB oviposition rate and survival (Reinert and Dudeck, 1974) , longevity (Busey and Center, 1987) , and excreta production (Busey, 1990b; Busey and Zaenker, 1992) . Field resistance of St. Augustinegrass to the SCB has been mentioned in anecdotes by turfgrass managers but never documented. 
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tion, females that died were not considered missing. At 5 weeks, adult survival (males + females) also was analyzed. Field and laboratory data were subjected to analysis of variance, and laboratory data were used to predict field data using regression analysis.
In the second experiment, 10 polyploid St. Augustinegrass genotypes were planted on 19 May 1988 at A. Duda & Sons Sod Farm near LaBelle, Fla. Plots were 3.0 × 3.0 m, planted from an undivided 0.30 × 0.46-m tray. There were six blocks (replicates) of each genotype. The field was relatively well-drained and dry and was irrigated by subsurface seepage from lateral ditches. Plots were fully covered by Mar. 1989 . SCB adults and nymphs were first noticed on 11 July 1990, but no insecticide was applied. Extent of damage was estimated visually on 29 Oct. 1990 as percentage of dead canopy. Because of their ability to damage 'Floratam', these SCB were designated polyploid damaging population (PDP) (Busey and Center, 1987) SCB.
To estimate resistance in the laboratory, PDP SCB were confined in the laboratory with the 10 genotypes from the field, as part of a previously reported bioassay of 20 genotypes (Busey, 1990b) . SCB adults were allowed to feed on stolon segments inserted into waterfilled, glass tubes, as previously described, except there were six blocks (replications) and the experiment continued for 4 weeks. Two SCB colonies were used (PDP-1 from Orange County, Fla., and PDP-2 from Hendry County, Fla.). Colonies had been maintained in the laboratory on 'Floratam' for ≥1 year (Busey, 1990b) and were the same as those used by Busey and Center (1987) . Colonies were pooled for means presentation because there was no grass genotype × SCB colony interaction (P > 0.05). Besides oviposition rate, excreta (indicating degree of feeding activity) were rated visually on a 0 to 3 scale, with 0 = no visible excreta deposit on culture tube; 1 = a single excreta droplet <1 mm in diameter present; 2 = noticeable, several droplets; and 3 = extremely heavy deposit.
Results and Discussion
In the first experiment, frequency of damage by the SCB varied among grass genotypes (P < 0.0001), with mean frequencies varying from 1.02 occurrences per year for FX-22 and FX-338 to zero for 'Floratam' (Table 1) . Extent of damage during two subsequent years with no insecticides differed among grass genotypes (P < 0.0001), varying from 86% damage for FX-313 to 0% for 'Floratam' (Table 1) . For the nine grass genotypes evaluated in the laboratory, oviposition rates of confined chinch bugs varied (P < 0.0001) from 22.4 eggs/ female per week on 'Florida Common' to 1.2 eggs/female per week on 'Floratam' (Fig. 1) . SCB survival after 5 weeks varied from 85% on FX-313 to 5% on 'Floratam' (data not presented). Laboratory oviposition rate predicted (P < 0.0001) field damage, frequency, Recurrent damage during 2.08 years of remedial insecticide application. y Portion of canopy dead from progressive damage subject to no insecticides, average of 5 months over 2 years.
x CV = coefficient of variation; MSD = minimum significant differences; these differences were by the Waller-Duncan Bayesian k ratio t test at k = 100 and P ≤ 0.05. *** sensitive to age of SCB (Busey, 1990a) , acclimation (Busey, 1990b), and crowding (P.B., unpublished) . Field and laboratory studies are affected by genetic adaptation of SCB populations (Busey, 1990a; Busey and Center, 1987) . In this study, genotypes resistant in the field, such as 'Floratam' and 'FX-10', with <20% canopy damage by the STD and PDP SCBs, respectively, supported <5 eggs/female per week in the laboratory. This result is consistent with the reported threshold for SCB resistance, an oviposition rate of <5 eggs/female per week (Busey, 1990a (Busey, , 1990b . The parallelism of field and laboratory data is encouraging because it shows that laboratory bioassays are a valid predictor of field resistance. To my knowledge, this study is the first to report field resistance to the SCB among St. Augustinegrasses.
and extent (r 2 = 0.71 and 0.79, respectively; Fig. 1) . SCB laboratory survival (data not presented) predicted (P < 0.0001) extent of damage (r 2 = 0.84) but not frequency. In the second experiment, extent of damage differed (P < 0.0001) among polyploid St. Augustinegrasses (Fig. 2a) . Extent of damage varied from 90% for 'Bitterblue' to 0% for 'FX-10'. Oviposition rate differed among genotypes (Busey, 1990b) and predicted (P < 0.01; r 2 = 0.67) extent of damage. Excreta rating predicted (P < 0.05; r 2 = 0.57) extent of damage (Fig. 2b) .
Laboratory and field studies provide different drawbacks for evaluating resistance to SCB. Chinch bug damage required 14 and 29 months to occur in the field. That time may be needed to develop sufficient thatch, which is associated with abundance of hairy chinch bug (Blissus leucopterus hirtus Montandon) Smitley, 1990a, 1990b) . Field studies of the SCB are complicated by environment (e.g., fertilization practice) and the progressive nature of outbreak, resulting in asynchronous damage among replications (Busey and Snyder, 1993) . Laboratory bioassays are Fig. 2 . Extent of southern chinch bug (SCB) field damage to 10 polyploid St. Augustinegrasses (y axis) at a sod farm near LaBelle, Fla., as a function of host suitability in the laboratory (x axes). Means of six replications for field and laboratory. (a) Field damage and SCB oviposition rate; (b) field damage and SCB excreta rating.
